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Design and Experiment of Bi-directional Ridger for Paddy Field

WANG Jinfeng' WENG Wuxiong' LIU Junlin'  WANG Jinwu' MO Yisong® NA Mingjun'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. Changzhou Hansen Machinery Co. , Ltd. , Changzhou 213033, China)

Abstract; Rice is one of the main grain crops in China. Improving the mechanization level of rice
production can enhance the comprehensive agricultural production capacity of China. Solid ridge is
important guarantee for irrigation and rice growth. It can improve the yield of grain crops and reduce the
waste of water resources. In order to improve the efficiency and quality of ridging operation in paddy
field, reducing the labor intensity and solving the problem that the ridge can not be built mechanically at
the corner of the paddy field, a bi-directional ridger for paddy field was designed, whose rotary tillage
and repression components can rotate horizontally. The structural design and working principle were
conducted for key components, such as offset system and 180° horizontal rotary adjustment mechanism.
Kinematic analysis of the offset system was carried out and the structural parameters of the moving parts
were obtained, which satisfied the migration requirements under different working conditions. The motion
model of the 180° horizontal rotary adjustment mechanism was established, the conditions for stabilizing
the rotary tillage component and compacting assembly were determined. The performance test of the
prototype in paddy field was completed. Test results showed that during the advance operation and reverse
operation, the average value of the ridge firmness was increased with the increase of interval time and the
coefficient of variation of the ridge firmness was decreased with the increase of the interval time when the
speed was 1.5 km/h, 2. 0 km/h and 2. 3 km/h. The average value of the ridge side was higher than that
of the top of ridge at the same interval time. The stability values of the measured positions of the ridge
were not less than 1 332 kPa. The two methods of operation met the agronomic requirements of paddy
fields and the performance of the ridger was stable in the process of advancing and reversing, its ridge
had good quality, which was solid and smooth and could meet the requirement of paddy field production.
Key words: paddy field; ridger; rotary regulation; lateral deviation
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Fig. 1 Structure diagrams of bi-directional ridger
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Fig.2  Structure diagram of transmission system
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Fig.3  Structure diagram of rotary tillage assembly
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Fig.7 Kinematic sketch of offset system
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Tab.1 Performance test results of bi-directional ridger

L, TR WA
b Jr =X (kmeh-1) A T T A )
FR/APa  ERRE/% PP ERRR/% PP ERRR/%
0 670 7.78 500 8.48 634 7.37
1 866 7.13 602 7.12 752 7.35
2 1248 7.35 778 6.96 1238 7.28
3 1706 5.51 994 6.28 1796 6.19
4T 1.5 4 2086 5.30 1028 5.59 2140 5.45
5 2248 4.19 1254 5.17 2262 4.70
6 2452 4.35 1388 4.58 2354 4.36
7 2 440 4.27 1332 4.64 2428 4. 46
8 2426 4.19 1398 4.22 2430 4.78
0 552 8.16 338 8.50 470 8.20
1 710 8.27 486 8.18 788 8. 09
2 1120 7.55 774 7.52 1112 7.04
3 1520 7.17 862 7.20 1630 6. 50
W4T 2.3 4 1884 6. 64 1020 6.92 1854 7.13
5 2176 5.30 1184 5.51 2010 5.45
6 2358 4.94 1356 5.4 2396 5.08
7 2382 4.46 1390 5.01 2414 4.85
8 2312 4.33 1414 4.48 2 446 4.61
0 506 8.65 430 8.61 544 8. 04
1 680 8.13 552 8. 09 662 8.57
2 996 8.18 700 8.34 1016 8.32
3 1574 7.60 882 7.73 1574 7.67
17 2.0 4 1878 7.43 1014 7.52 1770 7.55
5 2116 6.19 1104 7.29 1910 6.41
6 2358 6.17 1 360 6. 50 2400 5.65
7 2324 5.51 1432 5.69 2390 4.53
8 2388 4.94 1368 5.49 2420 4. 66
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